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(57) ABSTRACT 

A groove is provided a surface on a cavity portion side of a 
sole portion in a head portion of an iron golf club, and a 
thickness of a ball hitting portion in a face portion is made 
larger than a thickness of a top edge side portion of the face 
portion and at least as large as a thickness of a sole side 
portion of the face portion. In a golf club set according to the 
present invention, the groove has the greatest depth in a long 
iron golf club, While the groove has the smallest depth in a 
short iron golf club or no groove is provided in the short iron 
golf club. 
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IRON GULF CLUB AND GOLF CLUB SET 

[0001] This application claims priority from Japanese 
Patent Application Ser. No. 2000-314678 ?led Oct. 16, 
2000. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to an iron golf club 
(hereinafter, simply referred to as a “cavity iron”) having a 
cavity portion on the rear surface side of the face portion and 
a golf club set, and more speci?cally, to a cavity iron golf 
club provided on a surface of a sole portion de?ning the 
cavity portion With a groove for adjusting a thickness of the 
face portion While increasing an effective face length and a 
golf club set having such a golf club. 

[0004] 2. Description of the Background Art 

[0005] Conventionally, a cavity iron golf club is knoWn in 
Which a sole portion is formed in an undercut-shape in order 
to achieve Weight reduction and to position the centroid 
position toWard the rear side of the face, i.e. deepening the 
centroid. This type of iron golf club head is disclosed, for 
instance, in Japanese Utility Model Publication No. 
5-27951. 

[0006] FIG. 23 is a cross sectional vieW of an iron golf 
club head disclosed in Japanese Utility Model Publication 
No. 5-27951. 

[0007] As shoWn in FIG. 23, a head portion 1 includes a 
cavity portion 2, a face portion 3 having a ball hitting 
surface, and a sole portion 4. An undercut surface 5 is 
formed by slanting the surface of sole portion 4 de?ning 
cavity portion 2. In this manner, by forming undercut surface 
5, the centroid depth can be deepened While achieving 
Weight reduction of head portion 1. 

[0008] In the above document, hoWever, no mention is 
made of the thickness of face portion 3, and the thickness of 
face portion 3 is uniform as shoWn in FIG. 23. 

[0009] The cavity iron of the type shoWn in FIG. 23 has 
excellent directivity of the hit ball, but also has the problem 
that improvement in carry cannot be achieved. 

[0010] In addition, since the thickness of face portion 3 is 
uniform, the cavity iron of FIG. 23 had the problem of 
signi?cant reduction in the carry in the case of an offset 
strike Where a golf ball is struck at a location other than the 
sWeet spot. 

SUMMARY OF THE INVENTION 

[0011] The present invention is made to solve the above 
problems. The object of the present invention is to deepen 
the centroid depth of a golf club head, to increase the 
moment of inertia in the toe-heel direction, and to improve 
the directivity of the hit ball While preventing too great a 
reduction in the carry upon an offset strike in a cavity iron 
golf club. 

[0012] An iron golf club according to the present inven 
tion is provided With a head portion having a cavity portion, 
a face portion, and a sole portion, and a groove extending 
along the face portion is provided on a surface on the cavity 
portion side of the sole portion, and a thickness of a ball 
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hitting portion in the face portion is made greater than a 
thickness of a top edge side portion of the face portion 
located betWeen the ball hitting portion and a top edge 
portion and at least as thick as a thickness of a sole side 
portion of the face portion that is located betWeen the ball 
hitting portion and the sole portion and that extends along 
the groove. 

[0013] By providing the groove on the surface on the 
cavity portion side of the sole portion as described above, an 
effective face length can be lengthened. Here, the effective 
face length refers to a length of a portion of the face portion 
that can ?ex When hitting a ball, and is a length in the 
direction from the sole portion toWard the top edge portion. 
By lengthening the effective face length, the face portion 
becomes more ?exible, and thus, the restitution property of 
the face portion can be improved. Moreover, by making the 
thickness of the ball hitting portion in the face portion 
greater than the thickness of the top edge side portion and 
the thickness of the sole side portion of the face portion, the 
face portion becomes even more ?exible, and the restitution 
property of the face portion can be effectively improved. 
Furthermore, by providing the groove, the centroid depth of 
the golf club head becomes deeper, so that the moment of 
inertia can be increased and the directivity of the hit ball can 
be improved. 
[0014] The thickness of the ball hitting portion is made 
greater than a thickness of a toe side portion of the face 
portion located betWeen a toe portion of the head portion and 
the ball hitting portion and greater than a thickness of a heel 
side portion of the face portion located betWeen a heel 
portion of the head portion and the ball hitting portion. In 
this case, also, the face portion can be made more ?exible 
and the restitution property of the face portion can be 
improved. In addition, formation by forging is preferable in 
order to make the thickness thin While maintaining strength 
in the toe side portion and the heel side portion. 

[0015] The toe side portion includes a ?rst region located 
on the top edge portion side and a second region located on 
the sole portion side, and the heel side portion includes a 
third region located on the top edge portion side and a fourth 
region located on the sole portion side. In this case, a 
thickness of the ?rst region is preferably made smaller than 
a thickness of the second region, and a thickness of the third 
region is preferably made smaller than a thickness of the 
fourth region. Thus, the face portion can be made even more 
?exible and the restitution property of the face portion can 
be improved. 
[0016] Preferably, the height of a base surface of the 
groove from a base surface of the sole portion is made loWer 
on the heel portion side than on the toe portion side. 

[0017] Normally, the height of the face of the iron golf 
club head is made higher on the toe portion side and loWer 
on the heel portion side. By making the height of the base 
surface of the groove from the base surface of the sole 
portion loWer on the heel portion side than on the toe portion 
side, the effective face length can be lengthened on the heel 
portion side as Well. Consequently, the effective face lengths 
can be made equal on the toe portion side and the heel 
portion side so that the restitution property can be improved 
even When a ball is struck on the toe portion side or on the 
heel portion side in the case of the offset strike. 

[0018] The sole portion includes a projected Wall portion 
that de?nes one of side Walls of the groove and that rises 
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along the face portion toward the top edge portion. This 
projected Wall portion has a trapeZoid-like shape, for 
instance. 

[0019] As described above, by providing the projected 
Wall portion behind the face portion, the centroid depth can 
be deepened and the directivity of the hit ball can be 
improved. 
[0020] A through hole is provided in the sole portion such 
that it reaches the cavity portion from the base surface of the 
sole portion, and the groove may be provided by attaching 
a blocking member that closes an end portion on the base 
surface side of the sole portion in the through hole. Thus, a 
deep groove can be formed in the sole portion along the face 
portion, and the effective face length can be lengthened. 

[0021] The speci?c gravity of a material composing the 
blocking member is preferably made greater than the spe 
ci?c gravity of a material composing a head portion body. 
Thus, the centroid position of the golf club head can be 
loWered. 

[0022] Aback side portion located behind the face portion 
in the head portion may be formed by a back part Which is 
a separate member from the head portion body. In this case, 
by attaching the back part to the head portion body, the 
groove is provided betWeen the head portion body and the 
back part. In this manner, by making the back side portion 
of the head portion a separate member from the head portion 
body, a deep groove can be formed in the sole portion along 
the face portion and the effective face length can be length 
ened, as in the case Where the through hole is provided as 
described above. 

[0023] The speci?c gravity of a material composing the 
back part is preferably made greater than the speci?c gravity 
of a material composing the head portion body. Thus, the 
centroid depth of the golf club head can be made deeper, 
While loWering the centroid position. 

[0024] In one aspect, a golf club set according to the 
present invention includes a long iron golf club (for instance, 
No. 1 to No. 4 iron golf clubs), a middle iron golf club (for 
instance, No. 5 to No. 7 iron golf clubs), and a short iron golf 
club (for instance, No. 8 iron golf club to a sand Wedge). 
Each of the long iron golf club, the middle iron golf club, 
and the short iron golf club is provided With a head portion 
having a cavity portion, a face portion, and a sole portion, 
and is provided With a groove extending along the face 
portion on a surface on the cavity portion side of the sole 
portion. The depth of the groove in a center portion of the 
face portion of the long iron golf club is greater than the 
depth of the groove in a center portion of the face portion of 
the middle iron golf club, and the depth of the groove in the 
center portion of the face portion of the middle iron golf club 
is greater than the depth of the groove in a center portion of 
the face portion of the short iron golf club. 

[0025] As described above, by gradually making the depth 
of the groove provided in the sole portion deeper from a 
short iron golf club toWard a long iron golf club, greater 
increase in the effective face length and thus higher restitu 
tion property can be achieved toWard the long iron golf club 
of Which long carry is demanded, and a golf club set Whose 
emphasis is on improved carry can be provided. 

[0026] In another aspect of the golf club set according to 
the present invention, a groove extending along the face 
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portion is provided on a surface on the cavity portion side of 
the sole portion of each of the long iron golf club and the 
middle iron golf club, and the depth of the groove in a center 
portion of the face portion of the long iron golf club is made 
greater than the depth of the groove in a center portion of the 
face portion of the middle iron golf club, While the groove 
extending along the face portion is not provided on a surface 
on the cavity portion side of the sole portion of the short iron 
golf club. In this case, also, the same effects as those 
obtained in the above-described one aspect can be achieved. 

[0027] The foregoing and other objects, features, aspects 
and advantages of the present invention Will become more 
apparent from the folloWing detailed description of the 
present invention When taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] FIG. 1 is a diagram of a head portion of an iron 
golf club according to the present invention vieWed from a 
rear surface side of a face. 

[0029] FIG. 2 is a diagram of the head portion of the iron 
golf club according to the present invention vieWed from a 
face surface side. 

[0030] FIG. 3 is a cross sectional vieW taken along a line 
III-III in FIG. 1. 

[0031] FIG. 4 is a cross sectional vieW taken along a line 
IV-IV in FIG. 1. 

[0032] FIG. 5 is a cross sectional vieW taken along a line 
V-V in FIG. 1. 

[0033] FIG. 6 is a cross sectional vieW taken along a line 
VI-VI in FIG. 1. 

[0034] FIG. 7 is a cross sectional vieW of another embodi 
ment taken along a line III-III in FIG. 1. 

[0035] FIG. 8 is a cross sectional vieW of another embodi 
ment taken along a line IV-IV in FIG. 1. 

[0036] FIG. 9 is a cross sectional vieW of another embodi 
ment taken along a line V-V in FIG. 1. 

[0037] FIG. 10 is a cross sectional vieW of another 
embodiment taken along a line VI-VI in FIG. 1. 

[0038] FIG. 11 is a rear vieW of a head portion of a cavity 
iron golf club of another example according to the present 
invention. 

[0039] FIG. 12 is a cross sectional vieW taken along a line 
XII-XII in FIG. 11. 

[0040] FIG. 13 is a cross sectional vieW taken along the 
line XII-XII of a modi?cation of the example shoWn 
in FIG. 11. 

[0041] FIGS. 14 to 16 are cross sectional vieWs respec 
tively shoWing the ?rst to third steps in the manufacturing 
steps of a head portion of an iron golf club shoWn 
in FIG. 13. 

[0042] FIG. 17 is a cross sectional vieW of a modi?cation 
of the head portion shoWn in FIG. 13. 

[0043] FIG. 18 is a rear vieW of a head portion of a cavity 
iron golf club of a further example according to the present 
invention. 
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[0044] FIG. 19 is a cross sectional vieW taken along a line 
XIX-XIX in FIG. 18. 

[0045] FIG. 20 is a diagram related to a description of a 
method of manufacturing a head portion shoWn in FIG. 18. 

[0046] FIG. 21A is a rear vieW of a head portion in a short 
iron golf club according to the present invention. 

[0047] FIG. 21B is a rear vieW of a head portion in a long 
iron golf club according to the present invention. 

[0048] FIGS. 22A to 22C are cross sectional vieWs of 
head portions in a long iron golf club, a middle iron golf 
club, and a short iron golf club, respectively. 

[0049] FIG. 23 is a cross sectional vieW of a head portion 
in a conventional cavity iron. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0050] The embodiments of the present invention Will be 
described beloW With reference to FIGS. 1 to 21. FIG. 1 is 
a rear vieW of a head portion 1 of a No. 5 iron golf club 
(middle iron golf club) according to the present invention 
vieWed from a rear surface side of a face. FIG. 2 is a front 
vieW of head portion 1 vieWed from a face surface (ball 
hitting surface) side. A shaft and a grip are not shoWn in 
FIGS. 1 and 2. 

[0051] As shoWn in FIGS. 1 and 2, head portion 1 is 
provided With a cavity portion 2, a face portion 3, a sole 
portion 4, a groove 6, a top edge portion 7, a toe portion 8, 
a heel portion 9, and a projected Wall portion 16. 

[0052] Head portion 1 can be formed by forging and 
machining a soft steel member, for instance. Cavity portion 
2 is provided on a rear surface side of face portion 3. By 
providing cavity portion 2, head portion 1 can be made 
lighter in Weight. 

[0053] As shoWn in FIG. 2, face portion 3 includes a ball 
hitting portion 11, a top edge side portion 12, a sole side 
portion 13, a toe side portion 14, and a heel side portion 15. 

[0054] Ball hitting portion 11 is a portion of high restitu 
tion (for instance, having a coefficient of restitution of 0.9 or 
greater) Which is mainly eXpected to hit a ball, and includes 
a sWeet spot 10 and its surrounding region. 

[0055] NoW, a method of measuring the coefficient of 
restitution Will be described. 

[0056] First, the face surface of an iron golf club head is 
held vertically to the ground and to a golf ball With Which it 
makes the impact. The golf ball is caused to impact a center 
of a score line of the golf club or its sWeet spot position, and 
a ball speed Vin before the impact (Vin=44:0.5 m/s in the 
present testing method) and a ball speed Vout after the 
impact are measured using a speed meter having an optical 
sensor. Using the measured Vin and Vout and the folloWing 
formula (1), a coefficient of restitution COR is calculated. 

[0057] Here, M is the mass of the iron head, and m is the 
mass of the golf ball. As a golf ball, Pinnacle Gold LS 
commercially available from Acushinet Company is used. 
An average Weight of the golf balls is 45410.4 grams, and 
during the test, the golf balls are kept in a room maintained 
at 2311° C. 
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[0058] The thickness of face portion 3 in ball hitting 
portion 11 is 3.7 mm, for instance. 

[0059] Top edge side portion 12 is located betWeen ball 
hitting portion 11 and top edge portion 7. The thickness of 
face portion 3 in top edge side portion 12 is 3 mm, for 
instance. Thus, the thickness of ball hitting portion 11 is 
greater than the thickness of top edge side portion 12. 

[0060] Sole side portion 13 is located betWeen ball hitting 
portion 11 and sole portion 4. The thickness of face portion 
3 in sole side portion 13 is 3.1 mm, for instance. Thus, the 
thickness of ball hitting portion 11 is greater than the 
thickness of sole side portion 13. 

[0061] By making the thickness of ball hitting portion 11 
greater than the thickness of top edge side portion 12 and the 
thickness of sole side portion 13 as described above, face 
portion 3 can be made ?exible, and the restitution property 
of face portion 3 can be improved. 

[0062] Toe side portion 14 is located betWeen ball hitting 
portion 11 and toe portion 8. The thickness of face portion 
3 in toe side portion 14 is 2.5 mm to 3.0 mm, for instance. 
Toe side portion 14 includes a ?rst region located on top 
edge portion 7 side and a second region located on sole 
portion 4 side. The thickness of the ?rst region is 2.5 mm, 
for instance, and the thickness of the second region is 3.0 
mm, for instance. 

[0063] Heel side portion 15 is located betWeen ball hitting 
portion 11 and heel portion 9. The thickness of face portion 
3 in heel side portion 15 is 2.5 mm to 3.0 mm, for instance. 
Heel side portion 15 includes a third region located on top 
edge portion 7 side and a fourth region located on sole 
portion 4 side. The thickness of the third region is 2.5 mm, 
for instance, and the thickness of the fourth region is 3.0 
mm, for instance. 

[0064] By making the thickness of ball hitting portion 11 
greater than the thickness of toe side portion 14 and the 
thickness of heel side portion 15 as described above, face 
portion 3 can be made even more ?exible. This also can 
contribute effectively to the improvement of the restitution 
property of face portion 3. 

[0065] Sole portion 4 has groove 6 as shoWn in FIG. 1. 
FIGS. 3 to 6 respectively shoW the cross sectional vieWs 
taken along a line III-III, a line IV-IV, a line V-V, and a line 
VI-VI of head portion 1 shoWn in FIG. 1. Groove 6 can be 
formed by machining (cutting) a surface on cavity portion 2 
side in sole portion 4. For instance, the cutting edge angle for 
machining relative the face surface is set to 5 to 6 degrees, 
for instance, and the cutting is performed from a surface of 
sole portion 4 along a line C-C shoWn in FIG. 3 to form 
groove 6 having a Width of about 6 mm. 

[0066] Groove 6 eXtends in a direction from toe portion 8 
toWard heel portion 9 as shoWn in FIG. 1, and a base surface 
of groove 6 is closer to a base surface of sole portion 4 on 
heel portion 9 side than on toe portion 8 side. Thus, a height 
H from a point of contact that sole portion 4 makes With the 
ground When addressing the iron golf club to a base surface 
of groove 6 is loWer on heel portion 9 side than on toe 
portion 8 side, and a minimum height H1 of the base surface 
of groove 6 is located toWard heel portion 9 side from a face 
center portion in the direction from toe portion 8 toWard heel 
portion 9. 
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[0067] Height H of the base surface of groove 6 changes 
in the direction from toe portion 8 toWard heel portion 9. In 
the cross section of FIG. 3, height H of the base surface of 
groove 6 is 11 mm, and a depth D of groove 6 is about 8 mm. 
In the cross section of FIG. 4, height H of the base surface 
of groove 6 is 13 mm, and depth D of groove 6 is about 7 
mm. In the cross section of FIG. 5, height H of the base 
surface of groove 6 is 13.5 mm, and depth D of groove 6 is 
about 6.5 mm. In the cross section of FIG. 6, height H of the 
base surface of groove 6 is 16 mm, and depth D of groove 
6 is about 1 mm. Thus, depth D of groove 6 becomes deeper 
on heel portion 9 side than on toe portion 8 side. 

[0068] By providing groove 6 as described above, effec 
tive face lengths L1 to L4 can be lengthened, as shoWn in 
FIGS. 3 to 6. 

[0069] Speci?cally, an effective face length L1 on heel 
portion 9 side is 24 mm, for instance, an effective face length 
L2 in the face center portion is 27 mm, for instance, an 
effective face length L3 is 31 mm, for instance, and an 
effective face length L4 on toe portion 8 side is 32 mm, for 
instance. 

[0070] In this manner, effective face lengths L1 to L4 can 
be lengthened so that face portion 3 can be made even more 
?exible, and the restitution property of face portion 3 can be 
improved. 
[0071] As shoWn in FIG. 3 and so on, projected Wall 
portion 16 de?nes one of side Walls of groove 6 and rises 
along face portion 3 toWard top edge portion 7. Projected 
Wall portion 16 has a trapeZoid-like shape, as shoWn 
in FIG. 1. 

[0072] In addition, another embodiment of a No. 5 iron 
golf club Will be described With reference to FIGS. 1, 2, and 
7 to 10. The thickness of a face portion 3 in a ball hitting 
portion 11 of this iron golf club is 4.3 mm, for instance. A 
top edge side portion 12 is located betWeen ball hitting 
portion 11 and a top edge portion 7. The thickness of face 
portion 3 in top edge side portion 12 is 3.3 mm, for instance. 
Thus, the thickness of ball hitting portion 11 is greater than 
the thickness of top edge side portion 12. 

[0073] A sole side portion 13 is located betWeen ball 
hitting portion 11 and a sole portion 4. The thickness of face 
portion 3 in sole side portion 13 is 4.3 mm, for instance. 
Thus, the thickness of ball hitting portion 11 is the same as 
the thickness of sole side portion 13. 

[0074] By making the thickness of ball hitting portion 11 
greater than the thickness of top edge side portion 12 as 
described above, face portion 3 can be made ?exible, and the 
restitution property of face portion 3 can be improved. 

[0075] Atoe side portion 14 is located betWeen ball hitting 
portion 11 and a toe portion 8. The thickness of face portion 
3 in toe side portion 14 is 2.8 mm to 3.3 mm, for instance. 
Toe side portion 14 includes a ?rst region located on top 
edge portion 7 side and a second region located on sole 
portion 4 side. The thickness of the ?rst region is 2.8 mm, 
for instance, and the thickness of the second region is 3.3 
mm, for instance. 

[0076] A heel side portion 15 is located betWeen ball 
hitting portion 11 and a heel portion 9. The thickness of face 
portion 3 in heel side portion 15 is 2.8 mm to 3.3 mm, for 
instance. Heel side portion 15 includes a third region located 
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on top edge portion 7 side and a fourth region located on sole 
portion 4 side. The thickness of the third region is 2.8 mm, 
for instance, and the thickness of the fourth region is 3.3 
mm, for instance. 

[0077] By making the thickness of ball hitting portion 11 
greater than the thickness of toe side portion 14 and the 
thickness of heel side portion 15 as described above, face 
portion 3 can be made even more ?exible. This also can 
contribute effectively to the improvement of the restitution 
property of face portion 3. 

[0078] Sole portion 4 has groove 6 as shoWn in FIG. 1. 
FIGS. 7 to 10 respectively shoW the cross sectional vieWs 
taken along a line III-III, a line IV-IV, a line V-V, and a line 
VI-VI of head portion 1 shoWn in FIG. 1. 

[0079] Groove 6 can be formed by machining (cutting) a 
surface on a cavity portion 2 side in sole portion 4. Accord 
ing to this embodiment, the cutting edge angle for machining 
relative to the face surface is set to 0 degree so as to make 
groove 6 parallel to the face surface, and the cutting is 
performed from a surface of sole portion 4 along a line 
CC-CC shoWn in FIG. 7 to form groove 6 having a Width 
of about 6 mm. 

[0080] Groove 6 extends in a direction from toe portion 8 
toWard heel portion 9 as shoWn in FIG. 1, and a base surface 
of groove 6 is closer to a base surface of sole portion 4 on 
heel portion 9 side than on toe portion 8 side. Thus, a height 
H from a point of contact that sole portion 4 makes With the 
ground When addressing the iron golf club to a base surface 
of groove 6 is loWer on heel portion 9 side than on toe 
portion 8 side, and a minimum height Hi of the base surface 
of groove 6 is located toWard heel portion 9 side from a face 
center portion in the direction from toe portion 8 toWard heel 
portion 9. 

[0081] Height H of the base surface of groove 6 changes 
in the direction from toe portion 8 toWard heel portion 9. In 
the cross section of FIG. 7, height H of the base surface of 
groove 6 is 11 mm, and a depth D of groove 6 is about 8 mm. 
In the cross section of FIG. 8, height H of the base surface 
of groove 6 is 13 mm, and depth D of groove 6 is about 7 
mm. In the cross section of FIG. 9, height H of the base 
surface of groove 6 is 13.5 mm, and depth D of groove 6 is 
about 6.5 mm. In the cross section of FIG. 10, height H of 
the base surface of groove 6 is 16 mm, and depth D of 
groove 6 is about 1 mm. Thus, depth D of groove 6 becomes 
deeper on heel portion 9 side than on toe portion 8 side. 

[0082] By providing groove 6 as described above, effec 
tive face lengths L5 to L8 can be lengthened, as shoWn in 
FIGS. 7 to 10. 

[0083] Speci?cally, an effective face length L5 on heel 
portion 9 side is 24 mm, for instance, an effective face length 
L6 in the face center portion is 27 mm, for instance, an 
effective face length L7 is 31 mm, for instance, and an 
effective face length L8 on toe portion 8 side is 32 mm, for 
instance. 

[0084] In this manner, effective face lengths L5 to L8 can 
be lengthened so that face portion 3 can be made even more 
?exible, and the restitution property of face portion 3 can be 
improved. 

[0085] As shoWn in FIG. 7 and so on, projected Wall 
portion 16 de?nes one of side Walls of groove 6 and rises 
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along face portion 3 toward top edge portion 7. Projected 
Wall portion 16 has a trapeZoid-like shape, as shoWn 
in FIG. 1. 

[0086] Like the above-described embodiment, by provid 
ing projected Wall portion 16 behind face portion 3, the 
centroid depth of head portion 1 can be deepened, and the 
directivity of the hit ball can be improved. 

[0087] NoW, the measured results of the coef?cient of 
restitution, the centroid depth, and the moment of inertia in 
the toe-heel direction of each of the above-described 
embodiment of the present invention and a conventional 
cavity iron golf club are shoWn in Table 1. 

TABLE 1 

Moment of inertia in 
Coefficient of Centroid depth toe-heel direction 

restitution (mm) (g - cm2) 

Inventive 0.805 4.0 2650 
product 
Conventional 0.765 2.7 2500 
product 

[0088] As shoWn above, the inventive product has a higher 
coef?cient of restitution and greater centroid depth and 
moment of inertia in the toe-heel direction than the conven 
tional product. Thus, the inventive product can offer 
improved directivity of the hit ball as Well as improved 
restitution property. 

[0089] NoW, another example of a cavity iron golf club 
according to the present invention Will be described With 
reference to FIGS. 11 to 16. 

[0090] FIG. 11 is a rear vieW of a head portion 1 of a No. 
5 cavity iron golf club of another example according to the 
present invention, and FIGS. 12 and 13 are cross sectional 
vieWs taken along a line XII-XII in FIG. 11. 

[0091] As shoWn in FIGS. 12 and 13, according to this 
example, a through hole that reaches a base surface of a sole 
portion 4 from a cavity portion 2 is formed in sole portion 
4, and a tungsten plate (blocking member) 19 is press-?tted 
and ?xed to an end portion on the base surface side of sole 
portion 4 in the through hole, thereby forming a groove 
(undercut portion) 6 on the rear surface side of a face portion 
3. Abase surface of groove 6 is de?ned by tungsten plate 19. 

[0092] While an example shoWn in FIG. 12 is one in 
Which the through hole is formed With a slope relative to a 
ball hitting surface of face portion 3, an example shoWn in 
FIG. 13 is one in Which the through hole is formed in 
parallel to the ball hitting surface of face portion 3. In 
addition, the relation betWeen a thickness of a ball hitting 
portion in face portion 3 and a thickness in a region other 
than the ball hitting portion in face portion 3 shoWn in FIGS. 
12 and 13 is the same as that of the case shoWn in FIG. 1 
and so on described above. 

[0093] By forming a through hole as described above and 
forming groove 6 by ?tting tungsten plate 19 into sole 
portion 4, a depth D of groove 6 can be made greater than 
that in the above-described example. Speci?cally, depth D of 
groove 6 can be made to be approximately 9 mm (heel 
portion) to 15 mm (toe portion). 
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[0094] At this time, a height H from a point of contact that 
sole portion 4 makes With the ground When addressing an 
iron golf club to a base surface of groove 6 becomes 
approximately 3 mm (heel portion) to 4 mm (toe portion), 
and an effective face length L9 becomes approximately 26 
mm (heel portion) to 38 mm (toe portion). 

[0095] Thus, effective face length L9 can be made longer 
than the above-described example, face portion 3 can be 
made even more ?exible, and the restitution property of face 
portion 3 can be improved. 

[0096] In addition, the distribution of depth D of groove 6 
from toe portion 8 to heel portion 9 can be made similar to 
that of the above-described embodiments. Moreover, by 
?tting a member With a large speci?c gravity such as 
tungsten plate 19 described above to sole portion 4, the 
centroid position of head portion 1 can be loWered. A 
member other than tungsten plate 19, as long as it is made 
of a material having a speci?c gravity that is greater than that 
of the material of the head portion 1 body, can be used in 
place of tungsten plate 19. 

[0097] NoW, a manufacturing method of the example 
shoWn in FIG. 13 Will be described With reference to FIGS. 
14 to 16. 

[0098] As shoWn in FIG. 14, a through hole 23 of a 
prescribed length is formed in sole portion 4 by machining 
using a ball end mill 17. Through hole 23 is a slot or elongate 
hole that reaches a base surface of sole portion 4 from cavity 
portion 2 along face portion 3 and that extends from toe 
portion 8 toWard heel portion 9 of head portion 1. 

[0099] Then, as shoWn in FIG. 15, a step portion 24 is 
formed by cutting the base surface of sole portion 4 around 
through hole 23 using an end mill 18. Tungsten plate 19 is 
press-?tted onto step portion 24 as shoWn in FIG. 16. Thus, 
the end portion on the base surface side of sole portion 4 in 
through hole 23 can be blocked With tungsten plate 19, While 
groove 6 can be formed on the back side of head portion 1. 

[0100] NoW, a modi?cation of the example shoWn in FIG. 
13 Will be described using FIG. 17. 

[0101] In this modi?cation, as shoWn in FIG. 17, the 
shape of a tungsten plate 19 is varied from that of the 
example shoWn in FIG. 13. Speci?cally, as shoWn in FIG. 
17, the thickness of tungsten plate 19 on face portion 3 side 
is made greater than its thickness on projected Wall portion 
16 side. Consequently, the centroid position of head portion 
1 can be more effectively loWered. 

[0102] A depth D of groove 6 in this example is approxi 
mately 7 mm (heel portion) to 13 mm (toe portion), a height 
H from a point of contact that sole portion 4 makes With the 
ground When addressing an iron golf club to a base surface 
of groove 6 becomes approximately 3 mm (heel portion) to 
5 mm (toe portion), and an effective face length L10 
becomes approximately 24 mm (heel portion) to 36 mm (toe 
portion). 
[0103] The arrangement in portions other than that 
described above is substantially the same as that in the 
example shoWn in FIG. 13. Thus, the effects equivalent to 
those achieved by the example shoWn in FIG. 13 can be 
obtained. 

[0104] NoW, a further example according to the present 
invention Will be described With reference to FIGS. 18 to 20. 








